The conversion of peatland from forest to non-forest causes environmental damage and increases high land dryness. Mapping of peatland based on dryness is very important to control and prevent fires. This study aims at characterizing peatland based on the level of temperature vegetation dryness index (TVDI) and evaluating the correlation between TVDI value and soil moisture. The research was conducted in August 2018 during the dry season. The area of research located in peat hydrological unit of Sibumbung River -Batok River in Ogan Komering Ilir (OKI) District of South Sumatra Province covering 63,427 ha area that consists of various land uses. The result showed that extreme wet category is found in water bodies and secondary forests that have high density, moderate wet is found in paddy fields and grass, normal area is found in the area covered by low-density trees, moderate dry is found in shrubs and oil palm plantations with good management and extreme dry areas is found in grasses and oil palm with poor cultivation management. There is a correlation between the TVDI value to the soil moisture on 0-10 cm and 10-20 cm and 20-30 cm depth.
INTRODUCTION
Peat was formed from the accumulation of organic material in a long time in the past. This accumulation occurs because the decomposition rate is slower than the production rate The growth rate of forest biomass in peatland reaches 5 tons/ ha/year [Englhart et al., 2015; Osaki et al., 2016] .
The peatland conversion in Southeast Asia reaches 47.6 percent of total 12.9 million hectares [Hooijer et al., 2010] , whereas in the Sumatra region degradation reaches 29.5 percent of the total 1.25 million hectares [Miettinen and Liew, 2010] . One of the impacts resulting from the conversion is drought due to draining land for agricultural cultivation purposes [Arshad and Armanto, 2012; Lim et al., 2012; Holidi et al., 2014] . This condition has increased vulnerability to peat fires, especially during the dry season [Kirana et al., 2016] .
Landsat 8 produces a satellite image with 30 m resolution for multispectral bands and 15 m resolution for panchromatic bands. The combination of bands from Landsat 8 can be used to interpret land uses and to calculate the NDVI [Acharya and Yang, 2015] . TVDI uses NDVI and land surface temperature (LST), it helps to identify the level of soil drought [Chen et al., 2011 [Chen et al., , 2015 . However, the utilization of TVDI to observe drought of peat with various land uses is still limited. The level of land drought will be related to the fire risk of the land.
TVDI is an index based on the relationship between the land surface temperature and the vegetation index that can be used to predict surface moisture. In the area with higher vegetation index, Land Surface Temperature (LST) is very sensitive to the water pressure resulting from the relationship between canopy temperature and transpiration. In the lower areas vegetation index, LST is determined by the soil moisture variation through evaporative control and thermal inertia [Du et al., 2017 . Schirmbeck, 2017 .
Mapping of peatland based on dryness is very useful to monitor and prevent fires. Peatlands in Ogan Komering Ilir District, South Sumatra Province of Indonesia is an area with a high fire risk and studying it is very important .
Methods
The research was conducted on Peat Hydrological Unit of Sibumbung River-Batok River Ogan Komering Ilir District of South Sumatra Province, Geographically, it is located between 104˚50'15"-105˚4'30" 'E and 3˚14'15"-3˚31'45" S. The total area of research is 63,427 ha. It consists of various land uses, namely secondary forests, oil palm, shrubs, rice fields, grasses and water bodies.
Tools and Research Data
The tools used in this research were GPS (Global positioning system), digital cameras and laptops with GIS software. The data used in this study was Landsat 8 Satellite Imagery (path/row : 124/62) recorded on August 2018. The data from the field was also collected, including soil moisture with 5 samples of each TVDI level.
Analysis Method
There were four step analyses, namely: land use, NDVI, LST and TVDI. 
TVDI analyses
The TVDI was constructed by using the relationship between LST and NDVI, where it varies between 0 and 1 and it is higher for dry and (Figure 2 ). Theoretically, in the triangular figure, the top edge of the triangle indicates zero evapotranspiration and the base edge of the triangle correlated to the NDVI-axis shows the pixels with maximum evapotranspiration. The area between the top and base of the triangle is correlated to evapotranspiration with varying drought condition [Chen et al., 2011] .
The dryness index analysis was based on the temperature vegetation dryness index (TVDI) using NDVI value and land surface temperature (LST). TVDI value 1 indicates limited water content, while a value of 0 was sufficient water content.
According Rahimzadeh-Bajgiran and Berg (2016), TVDI formula used is:
Note: TVDI = Dryness Index LSTmin = Minimum surface temperature on the triangle, defining the wet side LSTmax = Maximum surface temperature on the triangle, defining the wet side LST = Surface temperature observed
The criteria of the dryness rate based on TVDI value can be seen in Table 1 RESULTS AND DISCUSSION
NDVI and LST
The spatial distribution of NDVI in the research area was shown in Figure 3 and spatial distribution of LST was shown in Figure 4 . The value of NDVI between -0.22 to 0.79, NDVI with higher value indicates an area with high density and the negative NDVI is flooding. Land surface temperature ranges between 20.37°C and 29.44°C.
The relationship between LST and NDVI ( Figure 5) shows that the slope of dry edge is -14,436 and slope of wet edge is 0.693. Chen et al. (2011) stated that slope of dry edge negative indicates that LST or vegetation canopy temperature decrease when vegetation cover increases, while the slope of the wet edge positive indicates that LST or canopy temperature increases along with the crop cover.
TVDI
The spatial distribution of TVDI is shown in Figure 6 . It shows that TVDI with the higher value is a dry area and the smaller value is a wet area. The extreme wet, moderate wet, normal, moderate dry and extreme dry area are 7,185 ha, 19,923 ha, 17,063 ha, 12,644 ha and 6,609 ha, respectively.
Extreme wet area was found on water bodies and forests with high density, moderate wet was found in paddy fields and grass, the normal area in forest land with low density, moderate dry found in oil palm and shrubs and extreme dry found in oil palm with poor management with Water bodies and secondary forests were categorized as extreme wet because these areas have high density with low temperatures and high humidity. This happens because there is high evaporation in the area so that the air temperature will be lower while in the high density forest there is no evaporation but high transpiration from the all parts of the plant. The water from the soil is absorbed by the plant roots and transported to the whole plant. The trees in the forest have long roots so that they can absorb water deeply.
The moderate wet categories are found in paddy fields with rice vegetation and grass with water table depth of about 10 to 20 cm. The condition of shallow water levels causes low humidity on the surface and low air temperature. Although the height of the vegetation is low, it is still available to the roots of the plant; thus, evaporation takes place well.
In the normal area, there is a low density of secondary forests. In this condition, there is an empty distance between the vegetation so that there is excessive evaporation on the empty soil. This causes the area to be higher in temperature compared to forests with high density.
Moderate dry area is found in shrubs and oil palm plantations with good management. Shrubs and oil palm have shallow roots, so the ability to absorb water from the ground is limited. If the water level is far from the ground, the transpiration from plant will decrease Extremely dry area is found in grasses and oil palm with poor cultivation management. The vegetation in the area has most yellow leaves. Several factors that influence poor plant growth are caused by the environmental factors such as water management and fertilization. Flooding in the area when during the wet season also Oil palms can tolerate flooding, but they do not adapt to long flooding. Under the flooding condition, the roots of the plant are unable to carry out respiration. If flooding continues, the roots may die, water uptake may be disrupted, and flooded palms often appear nitrogen deficient (Corley and Tinker, 2015) . Long flooding that lasts for more than one month, causes death of oil palms. During the dry season, a dead plant will dry faster than the live one (Keane, 2015) .
Correlation TVDI and soil moisture
During the wet season, part of the area of the research was flooded and soil moisture reached more than 400 percent; in contrast, in the dry season when rainfall falls under 100 mm/month, the soil moisture will decrease drastically. 
CONCLUSION
TVDI can classify the level of dryness of peatland and there is the correlation between TVDI and peat soil moisture at 0-10 cm, 10-20 cm, and 20-30 cm depth. It is important to map the dryness based on TVDI because it will help to control and prevent the fires in the area. 
